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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a modified ethylene polymer excellent in adhesion to a metal or a 
polar material without having problems with production in a modifying process by grafting a polar monomer 
into a specific single ethylene or a specific copolymer of ethylene and an Oolefin. 

SOLUTION: This modified ethylene polymer is obtained by grafting the polar monomer into the ethylene 
polymer which is the single ethylene polymer or the copolymer of ethylene and the Cfc-olefin having 3-20 
number of carbon atoms and satisfies the following relationships: (A) melt index is 0.3-20 g/10 min at 
190° C under 2.16 kg road; (B) density is >0.920 g/cm3; (C) molecular- weight distribution measured by a 
gel permeation chromatography is 3-4.5; and (D) the amount of terminal vinyl group in the polymer is 
<0.005 based on 1,000 carbon atoms. 
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[0 0 6 l]**Sttxfi/ ^tt^ffifnf fc-&$J <t IT 
fit Kn^ryxfyu (y^) T y* y K 2-fcKo 
^fy'/Pt> (^^) L/-h, 
a fcVu (y 7^ ii l/-h, 2 — t Kp ^v-- 3-7 
x yar^-7°Pt> (y*) 7^U-F, 3 - y" n n 
-2-t KD^r->/n fcVu (y Ty* D u— ?V 

-tryiy^y (y*) r^n — k hy^n-^/p/" 

> U?) Ty-yu— K t 1 h^y ^-n— /u^^y 
(y*) r^u-K y^v^-zu-ey (y*) r 

2- (6- t Kn^r^fy ^/^^r^^f 
/U7^yi/- bt££<D T^y/ug^^^yu; 1 

0 — y* >^tr >— 1 -^"-/u, 1— 
/K 2 — y y 7 /uy /VtfOM^ t H'p^^fi/ 

yut'^yu^n— ^/i^ n — y yUTy" y ;U7 ^ h\ 2 

- (y^) r ^ D-Y^^v/xf^ v- s > yyir^v 

— v, ^ytyy : t/7y/ux-f>'K ry^7/^- 

/K 7!in^rv'x^y-/K 2 -~-fr> — 1 , 4-v^ 

—/k ^y t y / 7/u^-y^^^ff bix6 0 
Tfi (y^) 7^y;i/i7-;/xf;K (y^) ry-y 

y ^^/WoJiOy ^ y* y /uly^n^^y^7 * y 

; N- t^/uxf/U7 S V^o J:U^N - T ir 

r^>\ y^y-y/ur^v. N-y^vury- y /ur ^ 
n, n-^f/i/7^ y or ^ K^Jctt^N, N-^y 

f;U7^y/pt>7^ yo7; K^7y^7^v,^ 

; t y* y^rs: K*5j:t^N-^^/ur^ y/u7^; k 

t£k*<DT? y;U7-; K^Rttft: ; P-7; y ^uWj; 
drCOT * y ^fUVl ; 6 -T S /^s^y/Un/N^K^f 

[0063] ^*^->is**^^u>'tt^iaftfk-&ftt 
Lti^yyy^7^yL/-t>, ^yy^M^7^y 

K -7i/^yiOT;ioJ;l/y^!jyy/ux^r 
/K y^/yggw^ey fci^^y y^ux^7/K y" d 

OT;joJ;(;yi/yyy;Ux^T/K f H5t Kp7^ 
y^ggco^ey teixfii??!) iy^yVu^y^fvK -r^xiv^co 
co-^ey tekW?!) yyVux^f^, /rv hy*/^' 
yS^ ^isJ:^^y yy>x^r;K v- h 7 y'gw 
^y ioctU^^y' y ^^/i^y^fvK K— >^ — 
y-n[2. 2. 1 ] h - 5 - ^ > 2 , 3-y^/Utf: 



^^"r^^ ^y" h — 5 — 2 — y ^vu— 2 , 3 — 
^/^Vi (ffi«K£ : y fv^^y-y-gl) OT/ioJ;(; 
v^y v-^yVu^X^yU, r y /U^^y-ggtf)^ y ioctt^y' 

y^^yvy^y^/uft^^;^^ 

/b-y-'y v'v^/Uni^-^/u, p — u /y#' vg^cDTyi- 
^ry'yy^ y v-vvuzn— tvk T y /u^ y vvu^— tvu, 
2 - ^ f /i^7 y /i^^ y yy;i/x-r y; ^- u > - p — 
y'y '>y;i/x- yvu, 3, 4 — oitK^t v- 3 — y 1 
-7'7-y, 3, 4 -j.tK^v'— 1 3, 4-3i 

^>y-3-^f^~l-7ry, 3 f 4 -m^f^^>- 
I-^Vt^V, 3, 4 -xj^^y- 3 - y 1 
>1r 5, 6 -^Tjf^r^y- 1 -^^rir V N t'x/Uy^ 

[0 0 6 4] 3?#*tr=/Wk-&*^»t LTfi^^U- 
a — y f-zu^f o — y ^/uy^ l/v n p — y 

> N m-^pp^f i/y, 4-t^/ut G y ^y, 2 — 
x;Ut°y v'y, 5 — 2 — t° y iyv, 2 — 

y^*/i— 5-fx/uey 2 — cyyn^x/uey 

v^V, 2 — t'xiyu^f y V, 3 — fc'xiyu^ y y N — 

[0 0 6 5] TOfP^;U>f y^t Lt(i7^ y ^ y 
? ? V s^m, >g£, f F7tKn7^ 

/uR, 4 9 = y*. yhyp >«L ^ p h W V ^ 

t*;=L/K ^r7y y§t*x;i,, ^S#g?t*xiyu, -y-/u^ 
[0066] ^mm<Dm^^^>M^m-±ni^Lm^ 

fS^Sfil 2 0 — 3 0 0°CC0^iaT\ Sl^WfiO. 5 

-1 o^r^^^is^^ 1 ^ ±8Effitt*y-^— <o^7 

y' hitt^^U^fi^lOOSfiffitC^tLr 0. 01- 

lOliS^KliO. 0 5-5ttffiSl5 

L<ii0. 0 8-3ltS^7 7itt5ri:^ff*L 

[0 0 6 7] tftlfc^tt^i^WVS^i^T'i^^a^ 
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[0 0 6 8 ] 7zn/— J\s7f&*£fflk Lttt, 2, 

- t -^f /l"- 4 - ^ f^7x y -/U, 2, 6—i/-is 
^ p^drv'/u— 4 — y f^7i 7 — A\ 2 S 
/pt>-4-xf/U7x7-;K 2, 6— v*— t— T 
;/U-4-yf^7xy-;K 2, 

/U- 4 - n - / p t>7 1 / -/U, 2, 
drv-yU- 4 - n ~^^f/i^7xy-;K 2 — V/nt' 
/U- 4 -j* ?VU- 6 - t -7 J f/t'7xy-/K 2 — t — 
l/TvU- 2 — :n^vu— 6 - t -^^yU^^c /— yK 2 

— f y/f^- 4 — ^^vi — 6 - t -^v'yu7xy- 

7K 2 — >^ P'^v'yl'— 4 — n — y^^VU— 6 f 

Pt>7xy-;K *r V y^-X (y^L'V (3 N 5— v 5 
-t-/f^-4-t KP^r'» t KPv'Vty-h) 
y^>\ 2, 2 6- t 

-^/U7iy-;U) . 4, 4 -yf !if7t^ (3 

- y ^/U- 6 — t -7 r f/l/7 / — AO , 4, 4.-^- ii 
5j-tr^ (3-y^yw— 6- t — T'fy^xy- ;v) , 

2, 2 -ftt^ (4-y^yU-6- t -^7i 

y— yu) . i, 3, 5-h!iyf/u-2, 4, 6 -hi; 

^ (3, 5-v?-t-yf/U-4-fc KD^ry7x^ 
yU) ^^vvl-^ 1, 3, (2-y^ 

yu- 4 - 1 Kp^->- 5 - t -yf;u7xy — yu) y^ 

>\ 7h7^ (y (3, 5 A - 

t Kp^y7x^-/u) h) y^>\ j3 — 

(3, 5 -is- t -~?*f-)V- 4 - t Ko^->;I/7xy- 
yu) /pt°tyir^^x7fyK 2, 2, -^}-^rif fis 
^ Kt'^ (3, t -7^A—4 

-t Kp^y7x^;U) yoW-h, T" h ^ 

(.y ^ u > (2, 4 - is- t - t^/u— 4 - t Ko^ry 

yU) yPt^^h) , n ~^-y ^t'^/U- 3 - (4, 
-t Ko^y-3, 5 - t -yf^7xn;U) 

K 2, 6 - is- t -^^vU- p -2 l/y- 

yK 2, 4, 6- by* (3, ,5, v^-t-y^/u- 
4 -t Kn^y^y^ufty-i, 3, 5 - hyr 

yy, 2, 2,-y^-uvt'^ (4 - y ^vu- 6 - t - 
y^/U^^y— yu) , 4, 4,-y^U>-t^ (2, 6 

- is- t -y^yu^rcy — yu) , 2, 

^ (6- ( 1 -y f/uy^ P^^rvvU) - p-iJ'I/y- 
yu) , fc** (3, 5 - fcT* (4 - t Ko^y- 3 - t - 

,K 4, 4,-7'f yfyt"^ (6 - t -y^Vl--m- 
^i//- yu) , 1, 1, 3 - h y ^ ( 2 - y ^-yu- 4 - 

t Kp^y-5 - 1-/^7x^/1/) z/zis, i, 

3, 5-hy^(2, Kp*^- 

4 - t — -f^/ls^lsit/U) 4 VisT* K 1, 3, 

5 - h y ^ (3, 5— t -y^y^-4- t Vu*is 



^yy^) —2, 4, 6 — b y y ^vi^^i? l, 

3, 5 - b D * ( 3 , 5 — is— t — y^-yu- 4 — t K n 

^y-<y>?/u) yy/^-h, i, 3, 5 - hy^ 

( (3 , 5 - ^- t - -?=5-)V— 4 - t KP^ry7xn 

yu) /pet^-yu^^-yxf/u) -fyy/^i/- b, 
2 -^^yu-5^- 4 , 6-^ (4-t h'p^y-3, 
5-is- t -zf^;u) yxy^-y-i, 3, 5-hyr 

i/V, 4, 4,-^-;ttf* ( 6 - t — :/^vU—m - ? U- 

[0 0 6 9] fl7^^7r^f h*£j£#]i Ltli, b 
y Tl-^^-yU'^^^r-r' b, hy 7^ yyi-^^y'r-r 
YV^isjVifr^TJ K ^-^^-^^^77^ b, 
hy^( 2, 4 — V s — t -yj-;\sy^=-j\s) ^^7/^ 
b, h!i7x^^7r^h, Fy^ (T'h^yxf 
yU) yt^77^F, by* (y -;U7x^/U) ^^^z 
b. is^'rT y yu^V^m y ^ y h— /UisTfrx? r 4 
V? (hUT'is^) -i, i, 3-hy^ (2- 
y^yu— 5— t —y^yu— 4 — t: Kn^i^^ji^yu) ;/ 

^yy*777-f (Fyfy^) -4, 4, 

-yf yfyty (3 -y ^yu- 6 - t -y^sw?^ y 

— yu) 5?^77>f hy^ (3, 

7 U_4 — t Kc3^r->7 oi^yl/) ^^77^K h yT. 

(^eyxfi^y — /U7xx yu) ^^^ r -f 

4, 4,-^y7 , pt°yfyy7xy-^y^^77 

>f K f'^ (^-^^yuy'^^yu) fcf* (4, 4. 
y f>t^( 3 - y ^-yu- 6 - t - y^;uy ^ y — 

yU) ) 1, 6-^= 3 rty^-^> ? ^^77^ K\ 7x^ 

;u— 4, 4,-^yyoti ry> ? 7xy — yU^>-^^i 
y^y h-/Wy^X7r-Y F\ t'^(2, 4-v 5 -t- 

y^yu^zr.n/u) ^o-^mij^y h— y^v^^^^r-f 
H\ (2, t -7 r f/i/-4^^U7x = 

yU) ^V^zny^y h—yUv^T^^^r-l' h\ by 

( (4, 4. -- r y/o t°y 7>t^ (2-t-y^yu 

7^y— yU) ) 7fr*7T4 b\ is (yx/P7xX/U) 

>-^zny h— ^*^7r-f K, hy^ (l, 3 - 

y-7f7P^/^^y-f y7 P D t» ^77-f 

4, 4 N — f y/Dt'yfyt^ (2-t-^^y^^^ 

y— yU) v= (yn;U7xx/l.) ^^77^ K> 9, 10 
-v^-t 1 0-^^777xt^ 

ky-lO-W'/K, fh^^r^ (2, 4 -is— t 
-y^y^^^xiyU) -4, 4,-t^^x:U>v ; ^^^ 

[0 0 7 0] ^m?**^— "r^Wtfrfemt LTJi; v?^ 
v^yyu— . ^^y^^yl — % is^y-T l£¥<DisT 

yWsu— % ^fT y^- . ^(TyTyu^ryw^^ya t 0 ^- 

>^(o^^ffiryi-^— yu (0ijx.^^y -tr y v. hyyfp 
-zux^y^ hyyf p-^yp/^y, -<y^xy^y 
1 — yu, MJj^t KP^rvxf/K y>>r^L/-h) 
^T^^/U, (^J^Lf^V^^y I yUT" F77^y 
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ii 



fiv*^ £ y A-f;t:7 0 P t e r^^— K •>';!! x^/u^r^^ 
f> yyU-^^T U/i'f/l-y/D fcf^J-^— K is^rT y /u 
[0 0 7 1 ] ^fflft^/U^^M^ctT^-t^RaiCftt L*T 

te, ^rryyi^ ^u-o-sl 7«>y^ x-fv/i* 
*if<OT/^ y±«AK«, ^K^Al, <Eft£, «& 

a, >g£'<y 7">y>-^y^A x -r^* 

^ ^r7y>Mf 0 \ ytv^mms, ^rry^ 
y^-^i^, ^rryyithy^, ^^vKtb 

^ * y yBt h y ^fryyi^y^ 
a, 7i>yy8*y9^, i 2 — t Kp^r^fryy u 

[0 0 7 2] 

(1) >^b7P 0"fyt* ; A S TMD — 1 2 3 8 

Kt£l\ 19 0°C, 1 6Kg-C«3£Lfc4rC*> 

(2) $HF-ft5M»T ; »J3tJc:fflt^»l£a6«{iWa t e r s 
th»15 0-C, ALC/GPC, #7 A£ LTttS h 85 
ode xliSAT- 8 0 7 S ^y-?iKTSK-g e 

I GMH-H6^iI^(Cirffll\ ^JKtCl 0 p pmCD 
^/^/y^^lOlO Offish) £r^fr h y ^ p d^< 

v-tf^k^r. i 4 o 0 cr-iij^Lfc 0 WWMMti 
urmjKo^3Mik<z>#y^^u>'*:fflv\ ^^^^ 

[0 0 7 3] (3)»yf^^ (FI) :X#fflMI 
IMS! : 5r-Vt: 0 py , 7 71C, ^rtt c 7 y — L 8 mm , D 2 . 
OmmSrffl 1 9 0°CX\ i*Ay»nIffi£:^{fc:£-fr 2. 4X1 
0 5 Pa(CfiJjgi-5<t fliSS (sec 1 ) (F I ) 

(4)*«tT=iyUiSS : *i»tr=/uS*Ji/¥^0.5niiiiaS^ 

Sft^u*^- hSrfNKU #^*Rft»flX8fe ( I R) ^J: 

«9 9 1 0 cm' 1 <^»jtffi(A9io ) £#a&&5fcU: «fc 

So C^tpliM (g/cra 3 ) , t tey-f/UJ^COmZim 

m)~C&<5„ 

Mt-^St (^r/1 0 0 0Si) =0.114X Agio /p 
Xt 

[0 0 7 4] (5)^ttxfi/yI^»:(OSftt»i : £ 
te^-f U U * J&^iC J: "9 200mm X 200mm X 0 . 



-~^m<orf y r ^ k (^-^ a >- e 6 ) «>— h <t & 2 3 0 

C C, JEAlMPa, 0fMft5o ftbtifcy- h 

£* J I S-K6854 ffijCiH C180 «*]«»« &S'J5£ 

* mm* > \s >izmm Ltcm. z <Dmmz * > u > <r> 3 

fr^[Hli|XL7t 0 l^xfuylAf^i/u^tf 
^mo. Smmt LT. #^*»KJRffi{lJ; 9 1 8 5 0 
cm' 1 ^6Dffi3te£(Ai85o )^:SiJ^LJ^T^>*"e*7K^ 
yi0^7 7 hJk«r#«>fc 0 

\s<< ^^(D^y-y hft (%) =1. 0 6XAi85o 

/t 

t(mm) Ji7>T^^<Z>ff^"C&6o 
[0 0 7 5] 

6. 2g (8. 8 m m o 1 ) CO h y if yP/y^^^ 
hy^ zc~—/\s) (4-fc Ko^r-> 

7xn-;l/) 169 h/l/xy[;ix., 9 0 

°C, 3 0»ffl«»Lfc o ^::«l:imol/l(7) 
h y ^^r^7/U; MsCO h^^->^{^4 0 m 1 £r#fl 
i9 0ttlSf B »Lf: o —77, v-y^P-10 (0 
W±isl) S'TttR : ffla*) ^5 0 0tt'3^I 

^St-cfelL, ^o^s^cov^y 77^ i . 7 l^h/u 
hyxf/u7y^-^!>Ahy7> (^y^7/^p7x^ 

— /U) (4 — t Kp^'>7x^- /U) /JfU— h^hy^ 

[0 0 7 6] 1 m o l/l^hy 

ffl^T^>^—->3 5 0fTl^ifl*J<E> h y^'>/U 
T/U^<7 A£r|&V>fc 0 0. 2 18mo 
&<D?-?~VMs (N— 1, l-^yVf/l/xf^) is**?- 
/U ( 1 - (1, 2, 3, 4, 5, - eta) -2, 3, 
4, 5 — 7" h y /> 7^/1^— 2 , 4 —is? u^Z^p — 
l-^ju) iyy-Tx-T-V) ( (2-) N) - ( 77 4 - 
1, 3-^>^iy^.» <D I SOPARTME (^H, E 
x x o nfl^ttSl) gjK2 0 m 1 *±IE***«C*fl*. 3 

[0 0 7 7] »&nfcfi»*lJt<0— Lfc 
— ^r-^>-0. 81fcttl:i. 5 1 (O^SiiCAttTto 
t»SS?:7 5t<b Ltxf-i/y^ 1 - yr>, tK* 
©ft-&^Jt*r»HEL, £JEriS0.8MPa Hf: 0 ±IEffl. 
fiKtOffi^^SrtfiJf&i-^C irT% ^JE0.8MPa 2 
B*IB»**rfTir\ JR-«E««>^ , ?-^vl:**S:f»fc - 

[0 0 7 8] iWcxf uyfAf^ ! 0 0fiS^i5. AS 
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5— is^^-sU — 2, 5— is — ( t — t^v') 
— * * M) . 0 1 fififc^ £ gs*n L > ft 2 WW L ffl Lit 
(D45ronu L/D3 0) I'tHOt, "C«iB««L*tt 

[0 0 7 9 ] 
[0 0 8 0] 

&&ffll^3<D^\s>>m&t£&9t&l*tCo JtSS^Jlfi 

^tt^^uvg^ftw* A- is*? y 9 *#HKi^rt:a?>, 
[0 0 8 1 ] 



[0 0 8 2 ] 

[ Jttt« 5 ] y;u^n v««E(c «fc 5 ^ ^ U v^fi-^f* 
^^{-s^^'M^tL/t 2 0 0ml CO^^^^I^v-y # 

(gdr^V^ V W±8iG rande952 : ffiFa&) 4 
gx F/Vxy4 0mim, - 4 0 "C^*P Ltz 0 

MMAO — 3 : ^pp^i) 3 0 m 1 ^^Dx.— 0#Ph1S£6 $ 

??v\ RJC»T«2 OtStJMPU ^f/^/^^rt 
ls*m$ ^fzfV*<Dfefc£^fz 0 -m^^* ( n - ^ 
u^<ly ^ fzr.z=-;V) -JjVzj. ^ zx. jU is? a \) K<7) h 
;V^-l/W(&2. 5ml/l ^^U^n^^gt'l ^ m 

0 i , 4oj:r/h y >r y^ur^^aA (i. omo 

1 /I) 0 . 12 mm o 1 £r^Px_> ttJ&£r^J* L7t 0 

[0 0 8 3] »?>tt/S:»«*»*«bK«l**b^, — 

7t 1 . 5 1 tORJtS&tCAtt^io SPSrtjaK* 7 5°C£ L 

U T^JBE^o.8MPa t Lfc 0 »^S:Sftt5:i 
T% £JE0.8MPa 2 Wffill^&frV\ Sf£— *fa» 

j*P LtU £ tlT < 5^ h7>-Kt)^r?^O^h77 
[0 0 8 4] 

[*1 ] 













>;uh^a— s^ V 07. 




2.5 


3 




0.8 


0.25 


40 












g/cm 3 


0.941 


0.925 


0961 


0.935 


0.941 


0.941 


0.915 


0.942 


0.921 








42 


3.2 


4.4 


3.8 


4.5 


3.2 


2.7 


8 


2.2 






*/iooojfcifc 


0.0008 


0.0012 


0.0011 


0.0018 


0.0012 


0.0008 


0.004 


0.09 


o.ooa 




n 


sec"' 


82 


96 


55 


40 


10 


1600 


40 


150 


30 ! 






mass 


100 


100 


100 


100 


100 


100 


100 


100 


100 








0.1 


OS 


0.2 


0.5 


0.1 


0.1 


0.3 


0.3 


0 3 




*PLH3LfUSr 




140 


135 


180 


210 


300 


100 


210 


300 


280 








o 


O 


o 


O 


O 


o 


A 


X 


X 








0 


O 


o 


O 


A 


O 


A 


X 


X 








1 


1.5 


0.8 


0.5 


0.15 


21 


0.6 


0.05 


0.08 






wt% 


0.08 


0.64 


0.18 


0.43 


0.08 


0.07 


0.21 


0.1 


0.24 






N 


240 


320 


250 


350 


360 


50 


14 


30 


230 









to 


23 


4 


18 


56 


14 


32 


2000 


350 



[0 0 8 5] 



So 



